Although subduction zones are the main source of seismic and volcanic hazards on Earth, the causes of melting in volcanic arcs are still not fully understood. Recent models suggested that melting in the mantle wedge is not caused by hydrous fluids, but by sediment melts ascending from the subducted slab. A main argument for these models was that hydrous fluids are "too dilute" to produce the trace element enrichment observed in arc magmas. Here we demonstrate experimentally that even moderate salinities enhance the partitioning of trace elements such as the light rare earths, alkalis, alkaline earths, Pb, and U into the fluid by several orders of magnitude. Our data therefore show that saline hydrous fluids released from the basaltic part of the oceanic crust may produce the enrichment in LILE and light REE elements, and the negative Nb-Ta anomaly observed in typical arc magmas.
Introduction
In subduction zones, oceanic crust is recycled into the mantle. Thermal models show that the temperature of the mantle wedge above the subducting slab is actually considerably lower than in other parts of the shallow upper mantle (Syracuse et al., 2010) . Melting must therefore be caused by other effects, most likely by the addition of water, which may reduce the melting temperatures of mantle peridotite by several 100 ˚C (Kawamoto and Holloway, 1997; Gaetani and Grove, 1998) . Water may be transferred from the subducted oceanic slab to the mantle wedge in the form of aqueous fluids, released by the dehydration of hydrous minerals, or by sediment melts. Already early studies (Perfit et al., 1980; Arculus and Powell, 1986 ) noted that the trace element enrichment pattern in magmas from volcanic arcs above a subduction zone is distinctly different from that observed in magmas at divergent plate boundaries, e.g., mid-ocean ridges. Typical features of arc magmas include high enrichments of large ion lithophile elements (LILE, such as Rb + , Cs + , Sr 2+ , Ba 2+ ) and light rare earth elements (REE, such as La 3+ and Ce 3+ ), but strong depletions of high field strength elements (HFSE, such as Ti 4+ , Nb 5+ and Ta 5+ ). Some experimental studies (Kessel et al., 2005; Hermann et al., 2006) suggested that trace element transport by aqueous fluids is unable to produce the observed trace element enrichment pattern in arc magmas. This led to the suggestion that sediment melts are the main agents of metasomatism in the mantle wedge above subduction zones (Kelemen et al., 2005; Hermann et al., 2006; Skora and Blundy, 2010; Behn et al., 2011; Spandler and Pirard, 2013) . Previous studies, however, did not consider the effect of chloride, which may affect the partition behaviour of various trace elements by the formation of chloride complexes in the fluid. As the subducted oceanic crust was in contact with seawater, it is expected to contain chloride and measurements of the Cl/H 2 O ratio of primitive arc magmas (Métrich and Wallace, 2008) , as well as other lines of evidence (Kawamoto et al., 2013) , are consistent with the incorporation of aqueous fluids (Manning, 2004) containing up to 15 wt. % NaCl. In the present study, we therefore for the first time directly measured the effect of chlorine on the partitioning of trace elements between aqueous fluids and the minerals of the subducted basaltic crust at conditions corresponding to the typical depth of the slab below the volcanic front.
Methods
Experiments were carried out in an end-loaded piston cylinder apparatus (Boyd and England, 1960) at 4 GPa and 800 ˚C with run durations between 2 and 7 days. Synthetic MORB (mid-ocean ridge basalt) glass doped with a suite of trace elements was loaded together with water or NaCl solutions into platinum capsules. A layer of diamond powder was inserted in the middle of the capsule between the layers of MORB powder to provide some empty pore space between the diamond grains for trapping the fluid (Ryabchikov et al., 1989) . After quenching of the experiments, the sample capsules were cooled to liquid nitrogen temperature and cut in half. Both the compositions of the minerals and of the quenched fluid trapped between the diamond grains were then measured
Results and discussion
During the high pressure experiments, the glasses recrystallised to an eclogitic assemblage of omphacite, garnet, rutile, and kyanite, i.e. the same minerals that are expected to be stable in the subducted basaltic oceanic crust below the volcanic arc (Fig. 1) . Other accessory phases likely do not occur in natural MORB at eclogite facies conditions. The solubility of phosphorus in garnet is so high that apatite and other phosphates are unlikely to form (Konzett and Frost, 2009 ). Due to the very low K 2 O content in natural MORB, eclogites of MORB composition either contain no phengite at all or at most traces of this mineral (e.g., Okrusch et al., 1991 ; see also the Supplementary Information for further discussion). Indeed, in sub-solidus experiments with natural MORB at 3 GPa and 800 ˚C, Carter et al. (2015) did not observe any phengite or apatite.
Mineral compositions in our experiments were found to be uniform in the entire sample, consistent with attainment of equilibrium throughout the entire charge. With a few exceptions, as discussed below, laser ablation ICP-MS analyses of trace element concentrations yielded homogeneous compositions of both the quenched fluid phase and the minerals (see Fig. 1 for typical laser ablation signals). Fluid/mineral partition coefficients D fluid/mineral = c fluid /c mineral were calculated from the measured trace element concentrations in fluid (c fluid ) and coexisting minerals (c mineral ). Bulk fluid/eclogite partition coefficients were then calculated from the individual fluid/mineral partition coefficients assuming an eclogitic mineralogy with 59 % omphacite, 39 % garnet and 2 % rutile. Experimental details, compositions of all phases and calculated bulk fluid eclogite partition coefficients are compiled in Tables S-1 to S-8 of the  Supplementary Information. A major problem in all studies of element partitioning between minerals and fluid is attainment of equilibrium, since the diffusion coefficients of most of the relevant trace elements in the minerals are very low. In order to circumvent this problem, we introduced periodic temperature fluctuations by ±30 ˚C in our experiments, which enhanced grain growth and equilibration by Ostwald ripening (i.e. the dissolution of smaller grains at higher temperature and the growth of larger grains upon cooling). Indeed, the resulting grain sizes observed after runs with these sinusoidal temperature fluctuations were generally much larger than for experiments at constant temperature, but mineral compositions were not affected. In order to demonstrate conclusively the attainment of equilibrium, we also performed some reversed experiments, starting with a trace element-free MORB glass and trace element-doped solutions. In general, both the normal "forward" experiments starting with trace element-doped MORB glass and the reversed experiments gave very consistent results. We are therefore confident that the trace element partition coefficients reported here represent true chemical equilibrium between aqueous fluid and minerals. Moreover, results from experiments with different concentration levels of trace elements yielded consistent partition coefficients, implying that Henry´s law is fulfilled. Figure 2 shows the fluid/eclogite partition coefficients for some selected trace elements as a function of the chloride content in the fluid. For the light rare earths, such as La and Ce, there is a striking increase of D fluid/eclogite by up to three orders of magnitude even for moderate salinities (up to 15 wt. % NaCl). Similar, although smaller effects are seen for the alkalis (e.g., Rb and Cs) and the alkaline earths (Sr). Pb, Th, and U also show striking increases with salinity. On the other hand, both the typical high field strength elements, such as Nb and Ta as well as the heavy rare earth (e.g., Lu) appear to be unaffected by chloride.
Our data for Cl-free aqueous fluids are generally consistent with those from a previous study (Kessel et al., 2005) , as shown in Figure 3 . For saline fluids, there are no published data Figure 2 Effect of chloride on fluid/eclogite partition coefficients of trace elements at 4 GPa and 800 ˚C. Blue data points are the results from "forward" experiments, where the trace elements were initially doped into the solid starting material, while orange data points are from "reversed" experiments, which started with all trace elements dissolved in the fluid. For the forward experiments, results for different initial trace element concentrations in the starting material are given. Error bars are one standard deviation. Data for these and additional elements are given in Tables S-1 
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that could be directly compared with our results. However, both studies on mineral solubilities (Bali et al., 2011; Tropper et al., 2011; Tsay et al., 2014) and fluid/melt partitioning (Keppler, 1996; Kawamoto et al., 2014) at lower pressures suggest that those elements that are affected by fluid salinity indeed form stable chloride complexes in aqueous fluids. In particular, Tsay et al. (2014) noted an increase of the solubility of La 2 Si 2 O 7 and Nd 2 Si 2 O 7 in aqueous fluid by one order of magnitude upon addition of 1.5 M NaCl at 800 ˚C and 2.6 GPa. The formation of chloride complexes will tend to stabilise the trace element in the fluid and therefore increase the fluid/eclogite partition coefficient. Only the sensitivity of Th to chloride is unexpected, as it behaves differently from other HFSE trace elements, such as Nb and Ta. However, the ionic radius of Th 4+ is significantly larger than that of Nb 5+ , Ta 5+ , or Ti 4+ , such that its geochemical behaviour may be transitional between a typical high field strength and a large ion lithophile element. We also tried to measure the fluid/eclogite partitioning of Zr and Hf, two important HFSE trace elements, but here we encountered experimental problems. The distribution of these elements in the quenched fluid inside the diamond trap was always highly inhomogeneous, which precluded the reliable determination of fluid concentrations and partition coefficients. A possible reason could be the very low solubility (Bernini et al., 2013) of zircon ZrSiO 4 and hafnon HfSiO 4 , which may have precipitated early during the experiment inside the diamond trap and may have failed to reach equilibrium. Figure 4 shows the trace element enrichment pattern in the fluid phase from the fluid/eclogite partitioning experiments as a function of salinity. An important observation here is that a pure aqueous fluid would not be able to produce all of the trace element enrichment features observed in arc magmas. While such fluids may effectively transport some large ion lithophile elements, like Rb, Cs, Sr, and Ba (with fluid/ eclogite partition coefficients >1), the light rare earths as well as uranium would be retained in the eclogite. This used to be one of the main arguments why aqueous fluids were considered to be "too dilute" to produce the trace element enrichment observed in arc magmas and why alternative mechanisms, such as metasomatism by sediment melt were proposed. However, for elevated salinities the enrichment pattern in aqueous fluid has a striking similarity to that observed in arc magmas, with the light rare earths and U becoming mobile in the fluid together with the large ion lithophile elements, while at the same time, high field strength elements, such as Nb, Ta, and Ti are nearly completely retained in the eclogite. The high Ba/La, Ba/Nb, and U/Th ratios match well with those inferred from primitive arc basalts (see Supplementary Information for further discussion). In particular, the "negative Nb-Ta anomaly" i.e. the strong depletion of Nb and Ta relative to both light rare earths and large ion lithophile elements is a hallmark of subduction zone magmas. Saline fluids can fractionate these elements by three orders of magnitude, mainly through the effect of Cl on rare earth partitioning. In a chloride-free system, the fluid/eclogite partition coefficient of La and Ce could be increased to a similar value by a temperature increase of several 100 ˚C, ultimately leading to melting (Kessel et al., 2005) . However, in silicate melts, Nb and Ta would also become mobile and therefore, this effect cannot produce the negative Nb Ta anomaly observed in subduction zone magmas.
Conclusions
Our experimental data show that saline fluids released from the basaltic layer of the subducted slab can account for most features in the trace element enrichment pattern observed in subduction zone magmas. In the light of these experiments, the relative importance of aqueous fluids and sediment melts in the formation of arc magmas needs to be reconsidered. Strong evidence for the involvement of sedimentary material comes from isotopic data; already Armstrong (1971) noted a close correlation between the 206 Pb/ 204 Pb ratio of arc magmas and the sediments in front of some arcs and similar evidence has been presented for different isotope systems. However, these observations do not necessarily require the involvement of sediment melts. The isotopic signal observed may also have been transported by aqueous fluids; our data suggest that both Pb and Sr may be efficiently transported by saline fluids (Fig.  4) and even Be and Nd may be significantly mobile under some conditions. High Th/La ratios in arc magmas may be inherited from sediments (Plank, 2005) ; however, it remains uncertain whether sediment melts could effectively transport these elements, as they are strongly retained in residual monazite and other phases and the fractionation of Th and La between melt and monazite may not always operate in the right direction (Skora and Blundy, 2010). On the other hand, experimental data suggest that mantle metasomatism by sediment melts produces distinctly potassic melts (Mallik et al., 2015) different from average subduction zone magmas. Thermal models of subduction zones (Syracuse et al., 2010) suggest temperatures below the arc that are lower than those required for dehydration melting (e.g., Mann and Schmidt, 2015) . Higher temperatures have been inferred from Ce/H 2 O ratios. However, the Ce/H 2 O geothermometer (Plank et al., 2009 ) is based on the assumption that the Ce/H 2 O ratio in fluids and melts is a function of temperature only. Our data ( Fig. 2) show that at the same temperature, this ratio may vary by three orders of magnitude as a function of salinity. PerFit, m.r., gust, d.A., Bence, A.e., Arculus, r.J., tAylor, s.r. PlAnK, t., cooPer, l.B., mAnning, c.e. (2009) Emerging geothermometers for estimating slab surface temperatures. Nature Geoscience, 2, 611-615. ryABcHiKov, i.d., orlovA, g.P., KAlencHuK, g.y., gAneyev, i.i., udovKinA, n.g., nosiK, l.P. (1989) 
Starting Materials and Methods

Starting Materials
Two glasses with K-free average MORB composition were synthesised at 1600 ˚C. The first one (MORB1) was prepared without trace elements and was used in the reversed experiments. For some forward experiments, part of MORB1 was mixed with 2 wt. % of a synthetic diopside glass (D1) which was doped with 25 trace elements in order to give the final bulk concentrations reported in Supplementary Table S -2 (MORB1-2D1). A second basaltic glass (MORB2) with similar major element composition but directly doped with LILE was also synthesised. The remaining trace elements were added by mixing 2 wt. % of a second synthetic diopside glass (D2) to MORB2 (MORB2-2D2). In experiment PC23, a starting material prepared by mixing MORB2 with 0.4 wt. % of D1 (MORB2-DD1) was used. To each solid starting material, 1 wt. % of natural garnet seeds selected and crushed from Grytting (Norway) eclogite were added to enhance garnet growth during the experiments. Solutions with 1, 5, 10, or 15 wt. % salinity were prepared by adding pure NaCl to distilled water. For the trace element doped solutions used in the reversed experiments, equal amounts of a certified ICP standard solution for each individual trace element (1000 ppm of trace element in 5 % HNO3) were mixed and evaporated under an infrared lamp. The solid residue was subsequently dissolved in a smaller amount of 5 % HNO3 to obtain higher trace element concentrations and the resulting milky solution was left to rest for 1 month. After the deposition of the insoluble residue, the clear solution at the top was separated. The compositions from ICP-MS analyses of the two different doped solutions obtained with this procedure are given in Table S -2 (SOL1 and SOL2).
Experiments
For each experiment, some of the solution was pipetted into a Pt or Au capsule (5 mm outer diameter, 10 mm long, 0.2 mm wall thickness), then a layer of MORB glass powder (~ 55 mg) was added, followed by a layer of diamond powder (with 10-20 μm grain diameter). The remaining fluid was added after the diamonds to avoid suspending the first layer of basaltic starting material, which could contaminate the diamond trap. At last, another layer of MORB glass was added. The resulting total fluid/glass weight ratio ranged from 0.30 to 0.45. The capsule was weighed before and after welding of the top lid to assure that no water loss occurred. Each capsule was also left overnight in an oven at 130 ˚C and weighed again to verify the sealing before the experiment.
High pressure experiments were carried out at 4 GPa and 800 ˚C in an end-loaded piston cylinder apparatus using ½ inch MgO-NaCl assemblies with a stepped graphite furnace. Temperature was measured with a S-type (Pt/Pt-Rh) thermocouple and monitored by a Eurotherm controller. Long compression and decompression times (16-20 hours) were used to reduce capsule deformation. Temperature was raised at constant pressure after compression with a rate of 100 ˚C/min. In some experiments, a temperature fluctuation of ± 30 ˚C was applied after an initial equilibration at constant temperature for ~ 36 hours to nucleate the stable mineral assemblage. The temperature cycling was terminated ~24 hours before quenching to allow final equilibration.
During temperature cycling, linear ramps in temperature (from 770 to 830 ˚C and back) lasted 2 hours each, with dwelling times at both temperatures of 2 hours; a single temperature cycle lasted in total 8 hours. The duration of the experiments at combined high pressure and high temperature was 2-7 days. Oxygen fugacity was not controlled, but probably was near the Ni-NiO buffer. The runs were quenched by shutting off the power at constant pressure before starting decompression.
Analytics
After the experiments, the retrieved capsules were immediately cooled in liquid nitrogen and then stored in a freezer at -18 °C until the day of the analysis. On that day, each capsule was taken out of the freezer, cooled further to -50 to -100 °C, and then cut longitudinally in half with a razor blade attached to an opening device. One half of the frozen capsule was then quickly transferred to a Laser-Ablation Inductively- 232 Th, and 238 U, using a dwell time of 10 ms. The ICP-MS was tuned to a thorium oxide production rate of 0.05-0.10 % and a rate of doubly charged Ca ions of 0.15-0.25 % based on measurements on NIST SRM 610 glass (Jochum et al., 2011) . The diamond trap layer was analysed by moving the laser beam at constant velocity along two perpendicular transects (parallel and perpendicular to the diamond layer, see Fig. 1a ) using a laser spot size of 50-70 μm and a repetition rate of 7 Hz. The signals resulting from each transect (Fig. 1c) were divided into 3-4 separate integration intervals, for which element concentrations were calculated. The NIST SRM 610 glass and a well-characterised, natural afghanite crystal (Seo et al., 2011) were used as external standards. Chlorine (or Cs in experiments conducted with pure water) was used as internal standard, because these elements are expected to partition strongly into the fluid in the K-free eclogite-water system at the experimental conditions. Indeed, chlorine was never detected in any of the crystalline phases. Chlorine contents in the fluid phase were corrected for the dilution effect by dissolved solutes (mostly SiO2), as determined from the diamond trap analyses. After analysis of the diamond trap, the capsules were left to evaporate at room temperature and subsequently were impregnated with epoxy resin and were polished to expose minerals for LA-ICP-MS measurements. The largest suitable spot sizes to analyse single crystals and the rims in zoned garnets were chosen, usually in the range of 7-20 µm. Averages obtained from measurements of 4 to 7 separate crystals within the capsule were used to calculate the compositions of garnet ( Supplementary Table S -5), omphacite (Table S-6) and rutile (Table S- 7) . Special care was taken in the garnet measurements to only analyse inclusion-free rim portions and to avoid the natural garnet seeds, which showed distinctively different composition. To calculate bulk fluid/eclogite partition coefficients, first the fluid/mineral partition coefficients for each mineral were calculated, and then the results normalised to a representative eclogitic composition of 59 % omphacite, 39 % garnet and 2 % rutile.
Major element compositions of minerals were also measured by electron microprobe. A JEOL JXA 8200 instrument was used with a focused beam, an acceleration voltage of 15kV, a beam current 15nA and counting times of 10 sec on the background and 20 sec on the peak. The following standards were used: Diopside for Si, Mg, Ca; MnTiO3 for Ti; Fe2O3 for Fe, albite for Na; corundum for Al.
Supplementary Discussion
Phase Assemblage in Experiments and in Natural MORB Eclogites
The starting material used in the experiments was designed to be very similar to that of the study of Kessel et al. (2005) in order to facilitate the comparison of the Cl-free experiments. In particular, as in the study of Kessel et al. (2005) , the simplified MORB composition used did not contain any phosphorus or potassium. This is well justified, since both P (0.184 wt. % P2O5) and K (0.160 wt. % K2O) concentrations in natural MORB are very low (Gale et al., 2013) . Natural eclogites occasionally contain apatite and phengite, which could be important hosts for certain trace elements (REE in apatite, alkalis and Ba in phengite). However, we argue here that due to the low P and K contents of MORB, these phases will either not occur at all or only occur in insignificant traces in eclogites of MORB composition. Konzett and Frost (2009) measured the solubility of phosphorus in garnet of MORB eclogite. They observed a solubility of P2O5 in the garnet phase of about 0.3 wt. % at 4 GPa. They therefore concluded that virtually all P in a MORB eclogite will be contained in garnet. If apatite is observed in MORB eclogites, it is often a secondary alteration product, e.g., formed by lowtemperature exsolution from garnet. This effect was already observed by Fung and Haggerty (1995) ; see also Keller and Ague (2019) . Moreover, we note that in the presence of NaCl, apatite becomes quite soluble in aqueous fluids (Mair et al., 2017) , such that traces of apatite would readily be dissolved during dehydration of the basaltic crust.
The low average K2O content of 0.16 wt. % limits the amount of phengite that may form in an eclogite of MORB composition. Therefore, typical MORB eclogites either contain no (primary) phengite at all or at most traces of this mineral. In the classical eclogite occurrences of the Bohemian Massif in central Europe, Okrusch et al. (1991) distinguished three lithological types, two of which do not contain any phengite. Similar, phengite-free eclogites of MORB composition were also described by Heinrich (1982) , Tubia and Ibarguchi (1991) , and Imayama et al. (2017) . Eclogites from the North Dulan Belt in China, which formed from N-type and E-type MORB may or may not contain phengite; however, in every case the modal abundance is less than 1 % (Song et al., 2003) . Very likely, the occurrence of phengite is limited to the more K-enriched E-MORB types. Finally, we note that during interaction with an aqueous fluid, K will partition into the fluid, which should destabilise any traces of phengite.
Silica Content of Starting Materials
The silica content of the solid starting material (54 -55 wt. %, Table S -2) is higher than in average MORB (50.47 wt. %, Gale et al., 2013) . This, however, compensates for the effect that in our experiments, the fluid/solid ratio is 0.3 -0.5 and therefore much higher than in nature. These high fluid/solid ratios are necessary in order to be able to trap sufficient fluid in the diamond layer for analysis. Silica preferentially partitions into the fluid and is the most abundant solute in the aqueous phase (e.g., Kessel et al., 2005) . This has the effect of shifting the composition of the solid residue back to that of MORB. Indeed, our experiments produce a typical eclogite phase assemblage (Fig. 1 , main text) without any excess quartz or coesite.
Comparison of Trace Element Ratios in Primitive Arc Basalts With Those Observed in Experiments
Certain trace element ratios are considered to be particularly characteristic for subduction zone magmas; this includes in particular high Ba/Nb (e.g., Pearce et al., 2005) , Ba/La (e.g., Rüpke et al., 2002) , and U/Th ratios (e.g., Bali et al., 2011) . Here, we compare these ratios in natural, primitive arc basalts with those predicted by our experimental data. Average primitive arc basalt compositions for 14 different subduction zones were taken from the compilation in Kelemen and Hanghøj (2005) . Fluid compositions released from the basaltic oceanic crust were obtained by assuming average MORB composition for the crust (Gale et al., 2013) and very low fluid/solid ratios. In this limiting case, the concentration ratio of two elements X and Y in the fluid may be estimated from the equation Table S -8), the predicted Ba/Nb ratios in the fluid range from 1280 to 3201. This means that already a small addition of such a fluid to the source of melting may produce the observed high Ba/Nb ratios. For Ba/La, the situation is similar. In average primitive arc basalts, this ratio ranges from 13 to 48, the ratio calculated for the fluid in the same three experiments as above is between 18 and 605. U/Th ratios in arc basalts are usually higher than in MORB (0.29); the average data by Kelemen et al. (2005) suggest a range from 0.11 to 0.65. In the fluids, the calculated ratio is between 3.1 and 5.0, indicating again that already a minor fluid addition to the source of melting will shift the ratio into the right direction. For the U/Th data, however, it has to be considered that U solubility in fluids increases with oxygen fugacity (Bali et al., 2011) . Oxygen fugacity in our experiments was not buffered, but is likely close to the Ni-NiO buffer. For a quantitative discussion of the effect of oxygen fugacity on U/Th ratios in subduction zone fluids, see Bali et al. (2011) . Numbers in parentheses are one standard deviation in the last digits. Total iron is given as FeO.
Supplementary Tables
Geochem. Persp. Let. (2019 ) 11, 49-54 | doi: 10.7185/geochemlet.1925 SI-6 All compositions are given in ppm by weight, except for Cl (wt.%); numbers in parentheses are one standard deviation in the last digits. < Detection limits are reported as maximum values when element concentrations were too low to be measured; * reversed experiments; ** Cl concentrations in the fluid of the same experiment are given for reference.
Geochem. Persp. Let. (2019 ) 11, 49-54 | doi: 10.7185/geochemlet.1925 SI-9 (608) 11863 (682) 7067 (285) 7257 (219) 10278 (344) 2475 (80) 8164 (264) 7306 (244) 7539 (227) 7226 (161) 7067 (285) 11319 (494) 1067 (43) 1611(157) Ta 6117 (488) 6568 (523) 7363 (362) 7862 (377) 5893 (232) 1223 (32) 4072 (105) 6688 (263) 8110 (389) 7095 (364) All compositions are given in ppm by weight, except for Cl (wt.%); numbers in parentheses are one standard deviation in the last digits. < Detection limits are reported as maximum values when element concentrations were too low to be measured; * reversed experiments; ** Cl concentrations in the fluid of the same experiment are given for reference.
Geochem. Persp. Let. (2019 ) 11, 49-54 | doi: 10.7185/geochemlet.1925 SI-11 Numbers in parentheses are one standard deviation in the last digits; > minimum values of D are reported when only maximum concentrations of trace elements were available for garnet and/or omphacite.; * reversed experiments; ** Cl concentrations in the fluid of the same experiment are given for reference.
